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Introduction
Passion fruit seeds present germination problems, as reports by producers observing low and uneven germination by multiplying the passion fruit by seeds are common, thereby causing problems in seedling formation (Martins et al., 2006) . Problems in passion fruit seed germination may mainly occur due to the negative effect of growth regulating substances present in aryl, a mucilaginous layer that surrounds the seeds of this species (Osipi et al., 2011) . Aryl can also act as a barrier to water entry into the seeds and as a culture medium which favors the development of harmful microorganisms to the seeds, and therefore it is necessary to remove it in order to improve the viability and vigor parameters (Martins et al., 2010) .
A number of methods are recommended for aryl removal in passion fruit seeds such as water fermentation (Silva et al., 2015) , using a blender (Ferreira et al., 2007) , seed friction mixed with sand (Aguiar et al., 2014) , degumming in water (Aguiar et al., 2014) and immersion in virgin lime solution (Martins et al., 2006) . Implementing these techniques aims to improve the seed performance; however, some negative effects may occur due to inadequate performance of the procedures/techniques, leading to physical or physiological damage occurring. Com . Sci., Bom Jesus, v.9, n.3, p.356-362, Jul./ Damage to physical and physiological quality caused to passion fruit seeds subjected to aryl removal methods is generally difficult to identify since they may not be visible and may have latent effects (Silva et al., 2015) . An alternative for accurately evaluating these seeds is to use X-ray imaging analysis techniques to identify mechanical damage and seed deformations.
The x-ray imaging technique enables visualizing seeds with insect damage and fractures or cracks due to mechanical damage caused by pre and post-harvest factors (Pupim et al., 2008; Menezes et al., 2012) . The test is fast, simple, efficient and the seeds' viability is not compromised by exposure to X-rays, which enables their use in other tests (Pinto et al., 2009; Marcos Filho et al., 2010) . X-ray analysis has been used for several purposes, with one of them being as a complement to the germination test.
The objective of this work was to evaluate the quality of passion fruit seeds submitted to different aryl removal methods by the x-ray test, and compare the evaluation to traditional viability and vigor tests. For the seed extraction, the fruits were cut in half using a knife and all the pulp containing seeds was removed. The seeds mixed with pulp were homogenized in a container to form a single sample and then separated into five equal 250 mL sub-samples, and then subjected to the following aryl removal techniques: degumming with water -the sub-sample was mixed with 1 L of water and then "macerated" with hands to separate the aryl from the seeds; friction with sand -the sub-sample was mixed with an equal amount of sand, which was then rubbed with hands for 30 minutes; mechanical with a blender -the sub-sample was placed in a blender with its blades protected with insulation tape, the beaker volume was filled to 1,250 mL (maximum volume) with water, then the pulsar function was activated for 1 second, and whenever the mixture stopped circulating, the pulse function was activated again for 1 second, with this process being repeated 10 times; fermentationthe sub-sample was mixed with distilled water in a glass container in an amount equivalent to 50% of the pulp volume and put to ferment at room temperature for 3 days; virgin lime solution -the sub-sample was mixed into 1 L of a 10% virgin lime based aqueous solution for 10 min.
Material and Methods

This
The seeds were subjected to successive washing in sieves under running water at the end of each treatment to facilitate separating the aryl from the seeds, and then put to dry in the shade on paper towel sheets in a natural laboratory environment (38% RH, 25 °C) for 24 hours.
The seeds of each treatment were submitted to a moisture degree determination (Brazil, 2009) 
Results and Discussion
It was observed that seed germination was not affected regardless of the technique used to remove aryl (Table 1) In the present study, the low exposure In the case of fermentation where its effect on germination was not observed (Table   1) , it can be suggested that the use of three days was not detrimental to seed quality, as suggested by Cardoso et al. (2001) Seedling and root length (Table 1) were also affected by the fermentation and virgin lime treatments. This is mainly due to the seedlings' initial development which is closely linked to the germination process and its unfolding.
Thus, negative effects usually occur in the initial development of the seedlings when the germination metabolism is affected by the pregermination treatment (Marcos Filho, 2015) .
The low moisture content found in passion fruit seeds enabled good visualization of its internal morphology (Table 2 ). It is known that the moisture degree of the seeds has an influence on the optical density of X-ray images; in evaluating
Terminalia angentea seeds, Gomes et al. (2014) verified that the low water content in the seeds (9.2-10.1%) led to a higher optical density, thereby enabling better internal morphology visualization of the radiographed seeds.
The X-ray images enabled classifying the seeds in the five pre-determined categories, as can be observed in Table 2 and Figure 1 . In comparing the radiographic images with the germination test, it was possible to identify that some deformed seeds may give rise to non-germinated seeds and in some cases may even germinate, but the formed seedlings are abnormal (Figure 3 ). This was also observed by Carvalho et al. (2009) and Pupim et al. (2008) , who emphasize that these seeds usually give rise
